imum intercondylar distance, maximum bicondylar distance and maximum medial intercondylar distance were measured. All data were subjected to discriminant functions analysis.
‫العظمى‬ ‫للثقبة‬ ‫املحو�سب‬ ‫املقطعي‬ ‫بالت�سوير‬ ‫م�سح‬ ‫بعمل‬ ‫الدرا�سة‬ ‫مئتان‬ ‫منهم‬ ‫�سنة،‬
.83٪ ‫إىل‬ ‫ا‬ ‫و�سل‬ ‫دقة‬ ‫معدل‬ ‫مع‬
Introduction
Forensic anthropology has been one of the fastest growing medico-legal disciplines due to its invaluable, contribution and services to law enforcement agencies and criminal justice [1] . It offers help in the identification of deceased individuals whose remains are burned, mutilated, decomposed or otherwise unrecognizable. Using physical markers present on a skeleton, a forensic anthropologist can possibly ascertain a victim's age, sex, stature, and ancestry. Additionally, forensic anthropologists can make use of skeletal abnormalities to potentially determine cause of death, past trauma such as broken bones or medical procedures, as well as diseases such as bone cancer [2] .
Accurate sex determination is an important and one of the foremost criteria in establishing the identity of an individual [3] . Numerous studies have been conducted and are in progress in many parts of the world for sex determination from different human bones, i.e. skull, pelvis, long bones and scapula that are often recovered either in a fragmented or mutilated form [4] . Sex determination is also done through measuring certain bone dimensions, e.g., the foramen magnum (FM) and the occipital condyles, and then subjecting these measurements to the discriminant function analysis as a statistical model in sex determination [5] .
The FM is an opening in the occipital bone through which the cranial cavity communicates with the vertebral canal. The occipital condyles lie lateral to each side of the FM [6] .
Advances in modern technologies such as computed tomography (CT) scanning, Magnetic Resonance Imaging (MRI) and computer-based anthropometry have significantly improved the accuracy of skeletal analyses, especially in sex determination [7] .
The purpose of this study was to evaluate the ability of using the FM dimensions alone or in combination with the occipital condyles measurements in sex determination using high resolution multi-slice CT scans among the Sudanese population.
Materials and Methods
This is a cross-sectional study which was conducted on 
Radiographic measurements
The measurements were recorded by a trained radiologist on high-resolution multi-slice CT. The authors used a Bright Speed device (General Electric Healthcare Company, India) that produces high-quality diagnostic images, with built-in solutions to accelerate acquisition, processing, 
Maximum medial intercondylar distance (MID):
The intercondylar breadth; the maximum distance 
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Figure 2-Correlation between A: Length of Right Condyle (LRC) and Length of Left Condyle (LLC) among the female group, B: between Length of Right Condyle (LRC) and Length of Left Condyle (LLC) among the male group. C: Width of Right Condyle (WRC) and Width of
Statistical analysis
All statistical data were analyzed using SPSS for Win- 
Results
The study included 400 subjects (200 males and 200 females) aged 18-83 years. Regarding the age distribution of the studied population, there was no significant difference among different age groups (p value >0.05). Pearson's correlation was applied for all measurements.
Among the female group, the strongest positive correlation was between LLC/LRC (r=0.9; Figure 2 Table-2 and Table-3 
Discussion
Sex determination sets the stage for other demographic factors to be determined. However, it can be a very difficult exercise in the absence of a complete skeleton. Thus, researchers have attempted and used metric variables from intact and fragmentary skeletal materials in the derivation of discriminant function equations. Craniometric measurements can be used to identify an individual from a skull found detached from its skeleton [8] .
Nine measurements of FM and occipital condyles were significantly greater in males than in females. These results indicated the presence of significant sexual dimorphism on examining the CT scans.
The LFM was greater in males than females, 38.54 ± 3.22 mm versus 37.05 ± 2.99 mm, respectively. This result was in agreement with Uthman et al. [5] who found that LFM was also higher in males (34.9 ± 2 mm) than females (32.9 ± 2 mm) in the Turkish population. On the contrary, Singh and Talwar [9] reported that LFM was insignificant in predicting sex among Indian population.
In this study, WFM was also higher in males than females (31.57 ± 2.6 mm versus 30.33 ± 2.5 mm). This is in agreement with the findings of Uthman et al. [5] and Gopalrao et al. [10] ; however, WFM values reported in the present study were much higher than Uthman et al. [5] .
This difference in WFM may be due to normal individual variations or using a different measurement technique in their study (helical CT).
Results of this study showed that both LRC (25.52±2.68 mm) and LLC (25.40±3.04 mm) in males were significantly higher (p=0.000) than LRC (21.41±2.05 mm) and LLC (21.50±2.19 mm) in females. Condyle's lengths reported in this study were in conformity with the lengths reported by Bello et al. [11] and Kumar et al. [12] , who found that the LRC in Indian dry skulls was 23.88 ± 1.5 mm for males and 22.6 ± 1.30 mm for females, whereas the LLC was 24.99±
1.82 mm for males and 24.20 ± 1.62 mm for females. However, results reported in this study were in disagreement with Lang and Hornung [13] , who studied these measurements in the German population. This may be due to differences in geographical location and ethnicity.
In the present study, the measured WRC and WLC in males and females were as follows: 11.39 ± 1.51 mm, computer tomography images. They found sexual dimorphism of the FM among their studied individuals, related mainly to its linear diameters and area but not to the shape.
They also reported that female skulls had higher correlation between the examined parameters of the foramen magnum and proper external cranial measurements, indicating more homogeneous growth in females than males [16] .
In the present study, among the nine examined measure- Results reported in this study also agree with Uysal et al. [18] , who reported that both LRC and WFM were among the sex determining variables in the Indian popula-tion. However, the authors also reported that WRC was a significant variable of sex determination in the Indian population [18] . Moreover, Singh and Talwar [9] found that MBD was also a reliable sex determining variable in the Indian population. These variations may be related to sample size, ethnicity, geographical origin and methodological differences.
Classification analysis revealed that LRC, MnID and WFM could determine sex with an accuracy rate of 83 %, which is higher than Uysal et al. [18] by 2%. Macaluso [17] found that the LLC and MnID had a low discriminatory power in sexual dimorphism in the French population with an accuracy rate of 67.7%. Moreover, Gapert et al. [14] , who studied the FM diameters in the European population, did not find any sexual dimorphism to determine unknown sex.
Conclusion
Results reported in this study conclude that the FM is a 
